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ABSTRACT Copper wire of 50 gm in diameter was bonded to the Al-1%Si-0.5%Cu pad suc-
cessfully by thermosonic wire bonding. SEM, EDXS and micro-XRD were adopted to investigate the
intermetallic compounds (IMC) at the interface of wire and pad. The results show that the major IMC
are CuAly and CugAly, Cu-Al IMC growth followed the parabolic law as a function of aging times at
certain aging temperatures and the activation energy of Cu—Al IMC growth was 97.1 kJ/mol.
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1 200 CAMELEHARESA SEM &
Fig.1 Cross sectional SEM images of Cu wire (50 um in diameter)/Al-1%Si-0.5%Cu pad joined samples aged at

200 C for different times (Si indicating chip component, independent of Al alloy pad, similarly hereinafter)
(a) 1 d, minor IMC formed at Cu/Al alloy interface (b) 4 d, layer—like IMC formed (c) 64 d, IMC slowly
thickened (d) 121 d, only 2 pm thick IMC formed, no Kirkendall holes and cracks appeared
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Fig.2 Cross sectional SEM images of the samples aged at 250 'C for 1 h (a), 25 h (b), 64 h (c) and 121 h (d), IMC
divided into three layers and Al alloy layer thinned with increasing time (disappeared after 196 h)
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Fig.3 Cross sectional SEM images of the samples aged at 300 'C for 1 h (a), 4 h (b), 9 h (¢) and 16 h (d)
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Fig.4 Curves of thickness of IMC formed at Cu/Al inter-

face vs aging time at different temperatures
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Table 1 Atomic properties of Cu, Au and Al

Atom Radius, nm Negativity Velance electron number

Cu 0.128 2.2 1
Au 0.144 3.1 1
Al 0.143 1.5 3
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Fig.5 SEM image of aged sample at 250 C for 100 h
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Table 2 EDX result of aged sample at 250 'C for 100 h

(atomic fraction, %)

Position Cu Al
A 33.38 66.62
B 51.81 48.19
C 68.40 31.60
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Fig.6 OM image of joint interface after aging at 250 C for
100 h, A-near Al alloy layer and C—near Cu ball
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Fig.7 Micro—XRD pattern of the sample aged at 250 C for
100 h
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